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oint positioning 



S- . J? 


^ ^ . . . - ^ 11a — <j^a ; 71 4 -^.Lul« ^ 4_^a jl lij <-" ^ ^ n J i iv ^joj j 4_^. , Jl ( ^ic- j-ol ^9 La (j£J (J J* *' A_iLoC- jA 

^j^juua ^A j c ^Jj -liilill 4_^.1_uba ^ja ^axj^olI 4_iLaC> Q j t 4_^, ^111 ^Jj f ^ 

^ a 4_^ /.,: ^Ic. i 1 t>i ^ja l^_i3 Lgj l g .aj < 1 ^jl3 ; ^jj 3 ^jJa AjtJaS lilljA ^t!L 


^ I^£a j 4-a.lC- <j-a A j S^)3jJ-a]l o^^Vl L : Ul '^- (^^LuJ-all £9^)1] ^ «A\ 





From coordinates of A & B 
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► 

► L AM = ( Li) 2 + (L2) 2 



Control Points : 



J^)ll J jL-all JJC- -Lilli CjIjjI. 1 ^] JltauV ^sJJ ^all j CjLjI. 1 ^.VI 4 -a jL-a Llil ^A 


Unknown points : 


CjLjIj^.VI ji*-a a LVij \ $Ljj (jj^>L (jc. \ gj\jj|ji^.j ^ill j Cjtjiil.ia.VI a^ ji*-a jjc. Llil ^^a 


JL 


-alb CjJoI *>n j A j<flj lAJUc- LoCal j tg VkI jl £jLuJ ^^all A Lilli ^^A 


Accessible point : 
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: ,J Njt. ;-.n j 

m Aii]iii]i a joVi\i j c a & b l j c^t^n ^ J^ULi cij^Ij Ijj^ -1 

JJ Jl ** ** * 

£-a ^ ^a*JI ^Jalij (j-a AjSsSM AiLoi-all (jjjJfij t L 1 ^A ViLai^ll *4 a (j^£j j A & B (j^J (Jjk-al^ll JaaJl ^ (J^A 3 J ^ Aic. Jaj^jaillj <. VV -2 

^Ic. ^La ^13 l^_j]j (J^jjL-a^ll (jfLaJ i^?\ A &. B 8k M ini Vi dl^liill (jl <■ t I'NJ c^ll4i i |_ 2 (_^A ViLai^ll e^A j A ^J| ^aaVl £-a 

JaJ^jjuallj 1 g jlc- j Igall i ')* i, .nj ^ V'N 

lA^)£i ^jLudll ^IjSlI ^paJ^ailiil Ja 33 ^jLiluS 4 _^ 1 juia]| (jLaC -1 (j-a 1 ng‘nl ^3 L 1 & L 2 -3 



j ;r. . ~' '1 .1 jaU ^iUiLj j Jajl^Ajj ^\ laJLul J IgiV AlluJ 4i)^>]&J1 o^A 

(jJjffl «lkki (jV <>^ S -: ; J gr^l jVi V) f aili V tdlil t 4iaj 
. o-^j 4^? uV o^j^' l>^ ^ cSA? jjjj V 



L & 0 


Theodolite & EDM 


► 


From coordinates of A & B 


► MAB - Qab - Qai* 


Qam 


Em = Ea+Lam Sin Q/ 


Nm = Na+Lam Cos Qam 


EDM 



Forward path 


Reflected path 



. J j J! ^ 

y jjii Theodolite j <■ J o^EDM^h^iJ ^ c 



Theodolite 



an 5 ™k| 


Usage of EDM 


AjMII a Uoi\l j t A & B LaA j yjjiii yc ’' A Jataj liy -1 

. M Aiaii ^ j 

Oam ei! j ^vt j m aLs: ^ic. ji^iu Aijj j A ^LUj ^Theodolite JL y&-2 

QAB (jJ*j j B 4 )n<h ^Jc- A^._jj ^sJ 

Reflector Iaaoc. ^jjaj M AJa^j ^ic. g y I j a^^j j A AJaaj Aic. EDAA -JU *. Vq‘i -3 
div^yyi-j w<^ ^^yu 4^1 my uyy y^ ^ ^ y^y yy 4 l AMAiyyi u^*-^ t^-i* j 


. Aa^l* Ua j Sj^Vl U^jc. Ci.iVilAccessiblejjSj J§Vl ^ s^.1 j Control point ALaj ^Ua jjSj y/l < . _ 

^jjj^Luia yjjJ)l g ^ al^^JjujV ly^laj AjIIc- 0^ -J A^tc- ^ A\l 4 ju^)juo AiL^jJall o^A jmV 




3- Ties method 



. aju > Reflector 


► 


1 Using cosine rule 


► L2 = Li + L AB - 2Li L AB COS 0 

► MAB = Qab - Qam 

► E m = E a + L am Sin Qam 
^ N m = N a + L am Cos Qam 

Li H 




12 -, Luo 


' A j Ll & l_2 lAA JW jA j 


EDM 


Reflector 


Forward path 


Reflected path 
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" __j ay^_ 4 . _ <4*|M 1^1 

■ nJf ♦* 

M <jakj (^Aj C1 iIjjI^.V 1 ^ ^ •> ^ A^lUll 4 U-,\l J t A & B LoA j CllLji^.VI jk-a (jjjjl ktaj Uj^I - \ 

B 4_iakj Aic. jlg_aJU 4 <Vi ^ ( Ll Aiki^]! j RofleCtOr Lfc-lic. C \f \ a (jjfLj ^1\ j M 4_Lkj ^^ic. jlg_aJL 4jLjj j A 4_lakj AiC. EDM _1L 4 <aVi-^ 

l_2 AiLaiAl! j Reflector IaaIc. c"mx> (jj% j M ^Jakj ^^Ic. jlg_aJL 4kjj j 
^Cosine rule *jUj 7MUH 3^ Jl jki jk*j j t Ll & L2 c_>L^ c> uV' -3 

Ia (Jj-buj <oj! nMl dll^kaJ! (3a£i 


AjoU 



(j£ Xic- jtg_aJI 


4_LLU < U^. 


4 A & B j nWq^ l (J^ Aic. J Ajjj^kl! aAA 


t nsu 
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j t AijjL 

M A ^*>Q ‘i ^A j CjIjjI>1^,VI A \j# y a 4jO A Wq\\I j i A 8k B La& j CjIjjI> 1^,VI cj^' ' A Jalflj dl^lli Ijj^] -'l 

0 a Qab j B A J-iAi ^ic. 4_^.^j Qam fll^j jM 4 J^Ai ^ic. J)1 g ^ ILi 4_^.^j jA 4_laaj ^Theodolite dlj c Vs‘i-2 

3bM— jM A JoVi\l 4_a. ^ jQbA 4 TiVill 4_^.^j j ^ 4 TaAi ^jl g ^\l d<Lij 01 4_jjl^ll Al^j 

. 02 jjal j^jVI j-® j 

lA^£S (jjLull (jjjl js\\ ^)IaJ^x!i]l ia£9 £-* (JU^ c> U^ji -3 


► 


. \ {\<\\ < \\ juiu j A & B ^ Theodolite -4 lia^l J\ <L^>iall o:a L_n*j* 

*& 41^1 j WJ Jj^, jJi u^-4 V <^1 Inaccessible point uj^ u ! o^' t> Unknown point Ji ch >** >^* 

4_illc. ASj jJall oi& pi La£ ; ^ILq ( ^ic. 


► Failure case : 


► ILL case : 


► . AB <j A M <kaj !*£ dip. Jja.j* JJC- (JaJI liA <jjSj J 


0i o(0i cJa lil lilli j 4 A & Bt> Aj 5 M oA 2 A 


► 150 up - • A' j >a' ji 30 up - 







^ V Inaccessible uj^ J i> Control point ( A & B & C ) o' <>^a jli«j* 


Failure case : 


iff K1 = 1 




